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NOVEL 1 ,2-BENZOTHI AZEPINES HAVING ACTIVITY AS 
INHIBITORS OF ILEAL BILE ACID TRANSPORT AND 
TAUROCHOLATE UPTAKE 

Field of the Invention 

5 The present invention relates to novel 1,2-benzothiazepines, 

derivatives and analogs thereof, pharmaceutical compositions containing 
them, and their use in medicine, particularly in the prophylaxis and/or 
treatment of hyperlipidemic diseases, conditions and/or disorders, such as 
those associated with atherosclerosis and/or hypercholesterolemia, in 
10 mammals. 

Description of Related Art 

It is well-settled that hyperlipidemic conditions associated with 
elevated concentrations of total cholesterol and low-density lipoprotein 
1 5 (“LDL”) cholesterol are major risk factors for coronary heart disease and 

particularly atherosclerosis. Interfering with the circulation of bile acids 
within the lumen of the intestinal tract is found to reduce the levels of serum 
cholesterol in a causal relationship. Epidemiological data has accumulated 
which indicates such reduction leads to an improvement in the disease state of 
20 atherosclerosis. Stedronsky, "Interaction Of Bile Acids And Cholesterol With 
Nonsystemic Agents Having Hypocholesterolemic Properties," Biochimica et 
Biophvsica Acta. 1210 (1994) 255-287, discusses the biochemistry, 
physiology and known active agents relating to bile acids and cholesterol. 

Pathophysiologic alterations are shown to be consistent with 
25 interruption of the enterohepatic circulation of bile acids in humans in Heubi, 
J.E., et al., "Primary Bile Acid Malabsorption: Defective In Vitro Ileal Active 
Bile Acid Transport", Gastroenterology. 1982:83:804-1 1. 
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In fact, cholestyramine binds the bile acids in the intestinal tract, 
thereby interfering with their normal enterohepatic circulation. Reihner, E. et 
al, in "Regulation of Hepatic Cholesterol Metabolism In Humans: Stimulatory 
Effects Of Cholestyramine On HMG-CoA Reductase Activity And Low 
5 Density Lipoprotein Receptor Expression In Gallstone Patients", Journal of 
Linid Research. Volume 31, 1990, 2219-2226. This results in an increase in 
liver bile acid synthesis by the liver using cholesterol as well as an 
upregulation of the liver LDL receptors which enhances clearance of 
cholesterol and decreases serum LDL cholesterol levels. Suckling el al, 

10 "Cholesterol Lowering And Bile Acid Excretion In The Hamster With 
Cholestyramine Treatment", Atherosclerosis. 89(1991) 183-190), also 
discloses the results of cholestyramine treatment to lower serum cholesterol 
levels. 

In another approach to the reduction of recirculation of bile acids, the 
15 ileal bile acid transport system is a putative pharmaceutical target for the 
treatment of hypercholesterolemia based on an interruption of the 
enterohepatic circulation with specific transport inhibitors. Kramer, et al, 
"Intestinal Bile Acid Absorption", The Journal of Biological Chemistry. Vol. 
268, No. 24, Issue of August 25, pp. 18035-18046, 1993. 

20 In a series of patent applications, Hoechst Aktiengesellschaft discloses 

polymers of various naturally occurring constituents of the enterohepatic 
circulation system and their derivatives, including bile acid, which inhibit the 
physiological bile acid transport with the goal of reducing the LDL cholesterol 
level sufficiently to be effective as pharmaceuticals and, in particular for use 
25 as hypocholesterolemic agents. See, e.g., Canadian Patent Application Nos. 
2,025,294; 2,078,588; 2,085,782; and 2,085,830; and EP Application Nos. 0 
379 161; 0 549 967; 0 559 064; and 0 563 731. 

In vitro bile acid transport inhibition is disclosed to show 
hypolipidemic activity in The Wellcome Foundation Limited disclosure of the 
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world patent application number WO 93/16055 for "Hypolipidemic 
Benzothiepine Compounds". 

Selected benzothiepines are disclosed in world patent application 
number W093/321 146 for numerous uses including fatty acid metabolism and 
coronary vascular diseases. 

Additional benzothiepines for use as hypolipidemic agents are 
disclosed in W097/33882 and U.S. Patent 5,994,391. 

Other selected benzothiepines are known for use as hypolipaemic and 
hypocholesterolaemic agents, especially for the treatment or prevention of 
atherosclerosis as disclosed by application Nos. EP 508425, FR 2661676, and 
WO 92/1 8462, each of which is limited by an amide bonded to the carbon 
adjacent the phenyl ring of the fused bicyclo benzothiepine ring. 

WO96/16051 published May 30, 1996 describes certain 1,5- 
benzothiazepines as useful in the treatment of hyperlipidemic conditions. 

WO96/05188 published February 22, 1996 describes certain 1,4- 
benzothiazepines as useful in the treatment of hyperlipidemic conditions. 

Additional benzothiazepines are discussed in the references set forth 
below. These references either do not disclose a specific utility or disclose a 
different utility than the present invention. 

Orahovats et al., “A Ring Enlargement From Seven- To Ten- 
Membered-Ring Sulfonamide Derivatives”, Helv. Chim Acta vol. 79, pp. 
1121-1128 (1996) describes 4,5-dihydro-7,8-dimethoxy-l,2-benzothiazepine- 

3 -one- 1 , 1 -dioxide. 

Katrizky et al., “Preparation Of 6-, 7- and 8-Membered Sultams By 
Friedel-Crafts Cyclization Of Si-Phenylalkanesulfamoyl Chlorides”, Ore. 

Prep. Proced. Int., vol. 24(4), pp. 463-467 (1992) describes 2,3,4,5-tetrahydro- 
1,2-benzothiazepine- 1,1 -dioxide and 2,3,4,5-tetrahydro-2-butyl-l,2- 
benzothiazepine- 1,1 -dioxide for possible use as an anticonvulsant, diuretic or 
sedative. 
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Beckwith et al., “Iododediazoniation Of Arenediazonium Salts 
Accompanied By Aryl Radical Ring Closure”, J. Ore. Chem.. vol. 52, pp. 
1922-1930 (1987) describes 2,3,4,5-tetrahydro-2-allyl-l,2-benzothiazepine- 

1.1 - dioxide. 

5 Stassinopolou et al., “ I3 C NMR Spectra Of Benzothiazepine, 

Benzothiazone and Benzosulphonamide N-substituted Derivatives”, Ore. 
Mapn. Reson.. vol. 21(3), pp. 187-189 (1983), describes certain N-substituted 
4,5-dihydro-7,8-dimetlioxy- 1 ,2-benzothiazepine-3-one- 1 , 1 -dioxides. 

Tamura et al., “Novel Conversions Of Benzo[b]thiophen-3(2H)-ones 
10 Into 1,2-Benzisothiazole And Tetrahydro-l,2-benzothiazepin-5-One Systems 
Via Sulphimide Intermediates”, J. Chem. Soc.. Perkin Trans. I. vol. 12, pp. 
2830-2834 (1980) describes 2,3,4,5-tetrahydro-2-tosyl-4-methyl-l,2- 
benzothiazepine-5-one- 1 , 1 -dioxide. 

Catsoulacos et al., “Synthesis Of Some N-Substituted 4,5-Dihydro-7,8- 
15 dimethoxybenzothiazepin-3-one 1.1 -Dioxides. J. Hetero. Chem.. vol. 13(6), 
pp. 1309-1314 (1976) describes 4,5-dihydro-7,8-dimethoxy-l,2- 
benzothiazepine-3-one- 1,1 -dioxide and certain 4,5-dihydro-2-(phenyl, 
substituted phenyl or pyridyl)-7,8-dimethoxy-l,2-benzothiazepine-3-one-l,l- 
dioxides having anti-inflammatory and central nervous system activity. 

20 Pangiotopoulos et al., “N(p-Bromophenyl)-4,5-Dihydro-7,8- 

Dimethoxy Benzothiazepine-3-One 1,1 -Dioxide C t7 H l6 BrN0 5 S”, Crvst. 

Struct. Comm., vol. 9, pp. 313-320 (1980) describes 4,5-dihydro-2-(4-bromo- 
phenyl)-7,8-dimethoxy- 1 ,2-benzothiazepine-3-one- 1 , 1 -dioxide. 

Catsoulacos et al., “Thiazo Compounds. Derivatives Of 4,5-Dihydro- 
25 7,8-Dimethoxybenzothiazepin-3-one 1 1 -Dioxides”. J. Chem. Eng. Data, vol. 
22(3), pp. 353-354 (1977) describes 4,5-dihydro-2-(ethyl, n-propyl or 
isopropyl)-7,8-dimethoxy- 1 ,2-benzothiazepine-3-one- 1 , 1 -dioxide. 

Camoutsis et al., “N-Substituted 4,5-Dihydro- 1 ,2-benzothiaepin-3-one 

1 . 1 - Dioxide”. J. Hetero. Chem.. vol. 17(5), pp. 1135-1136 (1980) describes 
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certain 4,5-dihydro-2-(3- or 5-pyridyl)-7,8-dimethoxy-l,2-benzothiazepine-3- 
one- 1,1 -dioxides. 

U.S. Patent No. 5,350,761 describes hydroxylamine derivatives that 
generically encompass certain benzothiazepine compounds. These derivatives 
5 are described as lipoxygenase inhibitors useful in the treatment of 
inflammatory and allergic conditions. 

WO98/02432 published Januaty 22, 1998 describes certain 5-(aryl-(N- 
containing-heterocyclyl)alkyl)benzothiazepines and aralkyl-(N-containing- 
heterocyclyl)alkyl)-benzothiazepines as useful for controlling micturition. 

10 WO97/03953 published February 6, 1997 describes certain 

sulfonylamino-substituted benzothiazepines as inhibitors of the enzyme 
cyclooxygenase n. 

W095/21843 published August 17, 1995 describes certain 
benzothiazepines substituted with azacyclic condensed piperazines. These 
1 5 compounds are identified as kappa receptor agonists useful as analgesics and 
diuretics and for the treatment of cerebral ischaemia. 

EP338331 published October 25, 1989 describes certain 2- 
benzothiazepine-5-ones useful as muscle relaxants. 

Summary of the Invention 

20 A first aspect of the invention comprises novel 1,2- benzothiazepines 

that are effective agents for the prophylaxis and/or treatment of hyperlipidemic 
diseases, conditions and/or disorders. 

A second aspect of the invention comprises pharmaceutical 
compositions comprising the novel 1,2- benzothiazepines that are suitable for 
25 the prophylaxis and/or treatment of hyperlipidemic diseases, conditions and/or 
disorders. 

A third aspect of the invention comprises methods for the prophylaxis 
and/or treatment of hyperlipidemic diseases, conditions and/or disorders 
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comprising administering to a subject a prophylactically or therapeutically 
effective amount of one of the novel 1,2- benzothiazepines. 

A fourth aspect of the invention comprises methods of making the 
novel 1,2-benzothiazepines of the present invention. 

5 Additional aspects of the invention are discussed throu gh out the 

specification of this application. 

Detailed Description of the Invention 

The following detailed description is provided to aid those skilled in 
the art in practicing the present invention. This detailed description, 

10 however, should not be construed to unduly limit the present invention as 
modifications and variations in the embodiments discussed herein can be 
made by those of ordinary skill in the art without departing from the spirit or 
scope of the present inventive discovery. The contents of each of the 
references cited herein, including the contents of the references cited within 
1 5 these primary references, are herein incorporated by reference in their 
entirety. 

Accordingly, the present invention provides compounds 
corresponding to the structure of Formula (I): 



o 




(I) 



20 



wherein: 
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q is an integer from 1 to 4; 

1 2 

R and R are independently selected from the group consisting of 
hydrogen and hydrocarbyl, wherein said hydrocarbyl may be optionally 
substituted with one or more groups comprising one or more heteroatoms, 

5 and wherein said hydrocarbyl optionally may have one or more carbon 

atoms replaced by one or more heteroatoms independently selected from the 

group consisting of oxygen, nitrogen, sulfur and phosphorus; 

34. 

R and R are independently selected from the group consisting of 
hydrogen; hydrocarbyl; -OR 9 ; -NR 9 R 10 ; -SR 9 ; -S(0)R 9 ; -S02R 9 ; and - 
10 S03R 9 ;or 

R 3 and R 4 together form =0; =NOR 9 ; =S; =NNR 9 R 10 ; =NR 9 ; or 
=CR U R 12 ; 

9 10 

wherein R and R are independently selected from the group 
consisting of hydrogen; hydrocarbyl; amino; and hydrocarbylamino; wherein 
15 said hydrocarbyl moieties may be optionally substituted with one or more 
groups comprising one or more heteroatoms, and wherein said hydrocarbyl 
moieties optionally may have one or more carbon atoms replaced by one or 
more heteroatoms independently selected from the group consisting of 
oxygen, nitrogen, sulfur and phosphorus; and 
20 wherein R and R are independently selected from the group 

consisting of hydrogen; -CN; halogen; oxo; hydrocarbyl; -OR 9 ; -NR 9 R 10 ; - 
SR 9 ; -S(0)R 9 ; -S02R 9 ; and -SO3R 9 ; wherein said hydrocarbyl may be 
optionally substituted with one or more groups comprising one or more 
heteroatoms, and wherein said hydrocarbyl optionally may have one or more 
25 carbon atoms replaced by one or more heteroatoms independently selected 

from the group consisting of oxygen, nitrogen, sulfur and phosphorus; or 

11 12 

R and R together with the carbon atom to which they are 
attached form a cyclic ring; and 

R~* and R^ are independently selected from the group consisting of 
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hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; -OR 9 ; -SR 9 ; -S(0)R 9 ; -S02R 9 ; and -SO3R 9 ; 

wherein the R 3 and R^ radicals optionally may be substituted with 
one or more radicals independently selected from the group consisting of 
5 halogen; -NO2; -CN; oxo; hydrocarbyl; -OR 13 ; -NR 13 R 14 ; -SR 13 ; - 

S(0)R 13 ; -S02R 13 ; -SO3R 13 ; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; -CO2R 13 ; - 
OM; -SO2OM; -S02NR 13 R 14 ; -C(0)NR 13 R 14 ; -C(0)0M; -COR 13 ; - 
NR ,3 C(0)R 14 ; -NR l3 C(0)NR u R 15 ; -NR 13 C0 2 R 14 ; -0C(0)R 13 ; - 
0C(0)NR I3 R 14 ; -NR 13 SOR' 4 ; -NR ,3 S0 2 R 14 ; -NR 13 SONR' 4 R' 5 ; - 
10 NR 13 S0 2 NR l4 R 15 ; -PR 13 R 14 ; -P(0)R 13 R 14 ; -P + R 13 R 14 R 15 A"; - 

P(OR 13 )OR 14 ; -S + R 13 R 14 A”; and -N + R 13 R 14 R 15 A‘; wherein said 
hydrocarbyl may be optionally substituted with one or more groups 
comprising one or more heteroatoms, and wherein said hydrocarbyl 
optionally may have one or more carbon atoms replaced by one or more 
15 heteroatoms independently selected from the group consisting of oxygen, 

nitrogen, sulfur and phosphorus; and 

wherein R 13 , R 14 , and R 15 are independently selected from hydrogen 
and hydrocarbyl, wherein said hydrocarbyl may be optionally substituted 
with one or more groups comprising one or more heteroatoms, and wherein 
20 said hydrocarbyl optionally may have one or more carbon atoms replaced by 
one or more heteroatoms independently selected from the group consisting 
of oxygen, nitrogen, sulfur and phosphorus; or 

wherein R 13 and R 14 together with the nitrogen atom to which they 
are attached form a mono- or polycyclic heterocyclyl that is optionally 
25 substituted with one or more radicals selected from the group consisting of 
oxo, carboxy, and quaternary salts; or 

wherein R 14 and R 1 3 together with the nitrogen atom to which they 
are attached form a cyclic ring; and 

wherein A' is a pharmaceutically acceptable anion, and M is a 
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pharmaceutically acceptable cation; and 
wherein R 9 is as defined above; or 
R 4 and R 6 together represent a bond; and 
R 1 ^ is selected from the group consisting of hydrogen and 
5 hydrocarbyl, wherein said hydrocarbyl may be optionally substituted with 
one or more groups comprising one or more heteroatoms, and wherein said 
hydrocarbyl optionally may have one or more carbon atoms replaced by one 
or more heteroatoms independently selected from the group consisting of 
oxygen, nitrogen, sulfur and phosphorus; 

10 one or more R radicals are independently selected from the group 

1 *5 

consisting of hydrogen; halogen; -CN; -NO2; hydrocarbyl; -OR , - 
NR 13 R 14 ; -SR 13 ; -S(0)R 13 ; -S(0)2R 13 ; -SO3R 13 ; -S + R 13 R 14 A-; - 
NR 13 OR 14 ; -NR 13 NR 14 R 15 ; -C02R 13 ; -OM; -SO2OM; -S02NR 13 R 14 ; - 
NR 14 C(0)R 13 ; -C(0)NR 13 R 14 ; -C(0)0M; -COR 13 ; -S(0) n NR 13 R 14 ; - 
15 N + R 13 R 14 R 15 A'; -PR 13 R 14 ; -P(0)R 13 R 14 ; -P + R 13 R 14 R 15 A’; amino 

acid residue; peptide residue; polypeptide residue; and carbohydrate residue, 
wherein said hydrocarbyl may be optionally substituted with one or more 
groups comprising one or more heteroatoms, and wherein said hydrocarbyl 
optionally may have one or more carbon atoms replaced by one or more 
20 heteroatoms independently selected from the group consisting of oxygen, 
nitrogen, sulfur and phosphorus; and 
wherein n is 0, 1 or 2; and 

wherein R' 3 , R 14 , R 15 , A’, and M are as defined above; or 
a pharmaceutically acceptable salt, solvate, or prodrug thereof; and 
25 provided that at least one of R 1 , R 3 , R 3 , R 4 , R 3 , and R^ is a 

radical other than hydrogen or alkyl; and 

provided that when R 3 or R^ is aryl, the other of R 3 and is a 
radical other than heterocycylalkyl. 
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A preferred class of compounds comprises those compounds of 

Formula I wherein: 

q is an integer from 1 to 4; 

1 2 

R and R are independently selected from the group consisting of 

5 hydrogen; alkyl; cycloalkyl; alkenyl; cycloalkenyl; alkynyl; aryl; 

heterocyclyl; arylalkyl; heterocyclylalkyl; alkoxyalkyl; alkoxyalkenyl; 

alkoxyalkynyl; aryloxyalkyl; aryloxyalkenyl; aryloxyalkynyl; 

heterocylcyloxyalkyl; heterocycloxyalkenyl; heterocyclyloxyalkynyl; 

alkylaryl; and (polyalkyl)aryl; or 
1 2 

10 R and R taken together with the carbon to which they are attached 

form cVQo cycloalkyl or C 3 -C l0 cycloalkenyl; 

1 2 

wherein the R and R alkyl; cycloalkyl; alkenyl; cycloalkenyl; 

alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; alkoxyalkyl; 

alkoxyalkenyl; alkoxyalkynyl; aryloxyalkyl; aryloxyalkenyl; 

15 aryloxyalkynyl; heterocylcyloxyalkyl; heterocycloxyalkenyl; 

heterocyclyloxyalkynyl; alkylaryl; and (polyalkyl)aryl radicals optionally 

may be substituted with one or more radicals selected from the group 

consisting of -CN; halogen; oxo; -OR 9 ; -NR 9 R 10 ; -N + R 9 R 10 R W A‘; -SR 9 ; 

-S + R 9 R 10 A‘; -PR 9 R 10 ; -P + R 9 R 10 R w A‘; -S(0)R 9 ; -S 02R 9 ; -SO3R 9 ; - 

20 CO2R 9 ; and -CONR 9 R ! °; and 

1 2 

wherein the R and R alkyl; cycloalkyl; alkenyl; cycloalkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; alkoxyalkyl; 
alkoxyalkenyl; alkoxyalkynyl; aryloxyalkyl; aryloxyalkenyl; 
aryloxyalkynyl; heterocylcyloxyalkyl; heterocycloxyalkenyl; 

25 heterocyclyloxyalkynyl; alkylaryl; and (polyalkyl)aryl radicals optionally 

Q x Q 1A 

may have one or more carbons replaced by -0-; -NR -; -N R R A - -; -S-; - 
SO-; -SO2-; -S + R 9 A"-; -PR 9 -; -P(0)R 9 -; -P + R 9 R^A - -; orphenylene; and 
wherein R 9 , R* 9 , and R w are independently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; 
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heterocyclyl; alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; 
carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; carboxyaryl; 
carboxyheterocyclyl; amino; alkylamino; carboxyalkylamino; 
alkoxyalkylamino; and acyl; or 

5 wherein A" is a pharmaceutically acceptable anion; and 

3 ^ 

R and R are independently selected from the group consisting of 
hydrogen; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; -OR 9 ; -NR 9 R 10 ; - 
SR 9 ; -S(0)R 9 ; -S02R 9 ; and -SO3R 9 ; or 

R 3 and R 4 together form =0; =NOR 9 ; =S; =NNR 9 R 10 ; =NR 9 ; or 
10 =CR n R 12 ; 

1 1 12 

wherein R and R are independently selected from the group 

consisting of hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 

carboalkoxyalkyl; cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; 

15 cyanoalkyl; -OR 9 ; -NR 9 R 10 ; -SR 9 ; -S(0)R 9 ; -S02R 9 ; -SO3R 9 ; -C02R 9 ; 

and -CONR 9 R 10 ; or 
11 12 

R and R together with the carbon atom to which they are 
attached form a cyclic ring; and 

wherein R 9 and R 10 are as defined above; and 
20 R 3 and R^ are independently selected from the group consisting of 

hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; -OR 9 ; -SR 9 ; -S(0)R 9 ; -S02R 9 ; and -SO3R 9 ; 

wherein the R 5 and R 6 alkyl; cycloalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; and quaternary heterocyclyl radicals optionally may be 
-5 substituted with one or more radicals independently selected from the group 
consisting of halogen; -CN; -NO2; oxo; alkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR 13 ; -NR 13 R 14 ; - 
SR 13 ; -S(0)R 13 ; -S02R 13 ; -S03R 13 ; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; - 
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CO2R 13 ; -OM; -SO2OM; -S02NR 13 R 14 ; -C(0)NR 13 R 14 ; -C(0)0M; - 
COR 13 ; -NR 13 C(0)R 14 ; -NR 13 C(0)NR 14 R 15 ; -NR ,3 C0 2 R 14 ; -0C(0)R 13 ; - 
0C(0)NR 13 R 14 ; -NR ,3 SOR 14 ; -NR ,3 S0 2 R 14 ; -NR ,3 SONR ,4 R ,s ; - 
NR ,3 S0 2 NR* 4 R 15 ; -PR 13 R 14 ; -P(0)R 13 R 14 ; -P + R 13 R 14 R 15 A’; - 
5 P(OR 13 )OR 14 ; -S + R 13 R 14 A"; and -N + R 13 R 14 R 15 A'; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R 5 and R 6 radicals 
optionally may be further substituted with one or more radicals selected 
10 from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclyl; -OR 7 ; -NR 7 R 8 ; -SR 7 ; -S(0)R 7 ; -S02R 7 ; -SO3R 7 ;- C02R 7 ; - 
CONR 7 R 8 ; -N + R 7 R 8 R 9 A-; -P(0)R 7 R 8 ; -PR 7 R 8 ; -P + R 7 R 8 R 9 A‘; and - 
P(0)(OR 7 )OR 8 ; and 

1 5 wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 

alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 

heterocyclylalkyl, and polyether substituents of the R 5 and R 6 radicals 

7 

optionally may have one or more carbons replaced by -O-; -NR -; - 
N + R 7 R 8 A -; -S-; -SO-; -SO2-; -S + R 7 A*-; -PR 7 -; -P(0)R 7 -; -P + R 7 R 8 A -; or 
20 phenylene; and 

7 8 

wherein R and R are independently selected from the group 
consisting of hydrogen; alkyl, alkenyl; alkynyl; aryl; and heterocyclyl; and 
wherein R 13 , R 14 , and R 1 ^ are independently selected from the 
group consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; 

25 alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 
aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 
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wherein R 13 and R 14 together with the nitrogen atom to which they 
are attached form a mono- or polycyclic heterocyclyl that is optionally 
substituted with one or more radicals selected from the group consisting of 
oxo, carboxy, and quaternary salts; or 

5 wherein R 1 and R 16 together with the nitrogen atom to which they 

are attached form a cyclic ring; and 

wherein the R 13 , R 14 , and R 15 alkyl; haloalkyl; cycloalkyl; 
polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 

10 alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 
aminocarbonylalkyl; alkylaminocarbonylalkyl; 

carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; 

15 alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quaternary 
heterocyclylalkyl; carboxy; carboxyalkyl; guanidinyl; -OR 16 ; -NR 9 R 10 ; - 
N + R 9 R 1 °R W A“; -SR 16 ; -S(0)R 9 ; -S02R 9 ; -SO3R 16 ; -CO2R 16 ; - 
CONR 9 R 10 ; -S02NR 9 R 10 ; -PO(OR 16 )OR 17 ; -P 9 R 10 ; -P + R 9 R 10 R H A-; - 
S+R^^A-; and carbohydrate residue; and 
20 wherein the R 13 , R 14 , and R 1 5 alkyl; haloalkyl; cycloalkyl; 

polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 
aminocarbonylalkyl; alkylaminocarbonylalkyl; 

25 carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may 

have one or more carbons replaced by -O-; -NR 9 -; -N + R 9 R 1 ®A'-; -S-; -SO-; 
-S0 2 -; -S R A‘-; -PR 9 -; -P R 9 R 1 ^A"-; -P(0)R 9 -; phenylene; carbohydrate 
residue; amino acid residue; peptide residue; or polypeptide residue; and 
wherein R and R 1 ' are independently selected from the group 
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Q 

consisting of R and M; and 

wherein M is a pharmaceutically acceptable cation; and 

wherein R 9 , R 10 , R", R 12 , R w , and A' are as defined above; and 

R^ is selected from the group consisting of hydrogen; alkyl; alkenyl; 

5 alkynyl; aralkyl; and heterocyclylalkyl; and 

one or more R x radicals are independently selected from the group 

consisting of hydrogen; halogen; -CN; -NO2; alkyl; cycloalkyl; polyalkyl; 

haloalkyl; hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 

13 

heterocyclyl; aiylalkyl; heterocyclylalkyl; polyether, acyloxy; -OR ; - 
10 NR 13 R 14 ; -SR 13 ; -S(0)R 13 ; -S(0)2R 13 ; -SO3R 13 ; -S + R 13 R 14 A‘; - 

NR 13 OR 14 ; -NR 13 NR 14 R 15 ; -C02R 13 ; -OM; -SO2OM; -SC>2NR l3 R 14 ; - 
NR 14 C(0)R 13 ; -C(0)NR 13 R 14 ; -C(0)0M; -COR 13 ; -OR 18 ; - 
S(0)nNR 13 R 14 ; -NR 13 R 18 ; -NR 18 OR 14 ; -N + R 13 R 14 R 15 A‘; -PR 13 R 14 ; 
-P(0)R 13 R 14 ; -P + R 13 R 14 R 15 A' ; amino acid residue; peptide residue; 

15 polypeptide residue; and carbohydrate residue; 

wherein the R x alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether, 
acyloxy radicals optionally may be further substituted with one or more 
radicals selected from the group consisting of halogen; -CN; oxo; -OR 16 ; - 
20 NR 9 R 10 ; -N + R 9 R 1 °R W A*; -SR 16 ; -S(0)R 9 ; -SO2R 9 ; -SO3R 16 ; - 

C02R 16 ; -CONR 9 R 10 ; -S02NR 9 R 10 ; -PO(OR ,6 )OR 17 ; -P 9 R 10 ; - 
P + R 9 R ! 'r^A"; -S + R 9 R 10 A'; and carbohydrate residue; and 

wherein the R* quaternary heterocyclyl radical optionally may be 
substituted with one or more radicals selected from the group consisting of 
25 halogen; -CN; -NO2; oxo; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; polyether; -OR 13 ; -NR 13 R 14 ; -SR 13 ; -S(0)R 13 ; - 
S02R 13 ; -SO3R 13 ; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; -C02R 13 ; OM; - 
SO2OM; -S02NR 13 R 14 ; -C(0)NR l3 R 14 ; -C(0)0M; -COR 13 ; - 
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P(0)R 13 R 14 ; -P 13 R 14 ; -P + R 13 R 14 R 15 A _ ; -P(OR 13 )OR 14 ; -S + R 13 R 14 A' 
; -N + R 13 R 14 R 15 A' ; and carbohydrate residue; and 

wherein the R x radicals comprising carbon optionally may have one 
or more carbons replaced by -0-; -NR 13 -; -N + R 13 R 14 A*-; -S-; -SO-; -SO 2 -; 

5 -S + R 13 A"-; -PR 13 -; -P(0)R 13 -; -PR 13 R 14 ; -P + R 13 R 14 A-; phenylene; 

amino acid residue; peptide residue; polypeptide residue; carbohydrate 
residue; polyether; or polyalkyl; wherein said phenylene; amino acid 
residue; peptide residue; polypeptide residue; carbohydrate residue; and 
polyalkyl optionally may have one or more carbons replaced by -O-; -NR 9 -; 
10 -N + R 9 R 10 A”-; -S-; -SO-; -S0 2 -; -S + R 9 A -; -PR 9 -; -P + R 9 R 10 A-; or - 

P(0)R 9 -; and 

• 18 

wherein R is selected from the group consisting of alky l; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; and 
15 heterocyclylalkoxycarbonyl; and 

wherein the R 18 alkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; 
arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl radicals optionally 
may be substituted with one or more radicals selected from the group 
20 consisting of halogen; -CN ; N0 2 ; oxo; -OR 9 ; -NR 9 R 10 ; -N + R 9 R 1 ^^A*; 
-SR 9 ; -S(0)R 9 ; -S0 2 R 9 ; -S0 3 R 9 ; -C0 2 R 9 ; -CONR 9 R 10 ; -S0 2 0M; - 
S0 2 NR 9 R 10 ; -PR 9 R 10 ; -P(OR 13 )OR 14 ; -PO(OR 16 )OR 17 ; and -C(0)0M; 
and 

wherein R 9 , R 10 , R", R 12 , R 13 , R 14 , R IS , R'«, R” rw^ a -^ and M are as 
25 defined above; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof. 

In the various embodiments of the invention, R 5 and R 6 preferably 
are independently selected from the group consisting of H; aryl; 
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heterocyclyl; and quaternary heterocyclyl; 

wherein the R 3 and aryl; heterocyclyl; and quaternary 
heterocyclyl; radicals optionally may be substituted with one or more 
radicals independently selected from the group consisting of halogen; -CN; 

5 -NO2; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; 

alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; polyether, -OR 13 ; -NR 13 R 14 ; -SR 13 ; -S(0)R 13 ; - 
S02R 13 ; -S03R 13 ; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; -C02R 13 ; -OM; - 
SO2OM; -S02NR 13 R 14 ; -C(0)NR 13 R 14 ; -C(0)0M; -COR 13 ; - 
1 0 NR 13 C(0)R 14 ; -NR ,3 C(0)NR 14 R ls ; -NR t3 C0 2 R 14 ; -0C(0)R 13 ; - 

0C(0)NR 13 R 14 ; -NR 13 SOR' 4 ; -NR l3 S0 2 R 14 ; -NR 13 SONR' 4 R 13 ; - 
NR 13 S0 2 NR l4 R 15 ; -PR 13 R 14 ; -P(0)R 13 R 14 ; -PR 13 R 14 ; -P + R 13 R 14 R 15 A‘ 
; -P(OR 13 )OR 14 ; -S + R 13 R 14 A"; and -N + R 13 R 14 R 15 A'; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 

15 alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R 3 and R 6 radicals 
optionally may be further substituted with one or more radicals selected 
from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
20 heterocyclyl; -OR 7 ; -NR 7 R 8 ; -SR 7 ; -S(0)R 7 ; -S02R 7 ; -SO3R 7 -,- C02R 7 ; - 
CONR 7 R 8 ; -N + R 7 R 8 R 9 A-; -P(0)R 7 R 8 ; -PR 7 R 8 ; -P + rWa'; and - 
P(0)(0R 7 )0R 8 ; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 

alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 

25 heterocyclylalkyl, and polyether substituents of the R 5 and R 6 radicals 

7 

optionally may have one or more carbons replaced by -0-; -NR -; - 
N + R 7 R 8 A--; -S-; -SO-; -SO2-; -S + R 7 A -; -PR 7 -; -P(0)R 7 -; -P + R 7 R 8 A -; or 
phenylene; and 

7 8* 

wherein R and R are independently selected from the group 
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consisting of hydrogen; alkyl, alkenyl; alkynyl; aryl; and heterocyclyl; and 
wherein R 1 ^, R 1 * 1 , and R 16 are independently selected from the 
group consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

5 heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 

alkylheterocyclylalkyl; alkylammoniumalkyl; aminocarbonylalkyl; 
alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether, 
or 

wherein R 13 and R M together with the nitrogen atom to which they 
10 are attached form a mono- or polycyclic heterocyclyl that is optionally 

substituted with one or more radicals selected from the group consisting of 
oxo, carboxy, and quaternary salts; or 

wherein R 1 ^ and R 1 6 together with the nitrogen atom to which they 
are attached form a cyclic ring; and 

15 wherein the R 1 ^, R 1 ^, and R 16 alkyl; haloalkyl; cycloalkyl; 

polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminocarbonylalkyl; 
alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether 
20 radicals optionally may be substituted with one or more radicals selected 
from the group consisting of halogen; -CN; sulfo; oxo; alkyl; haloalkyl; 
hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 
guanidinyl; -OR 16 ; -NR 9 R 10 ; -N + R 9 R 10 R W A'; -SR 16 ; -S(0)R 9 ; -S02R 9 ; 
25 -SO3R 16 ;-CO2R 16 ;-CONR 9 R 10 ;-SO2NR 9 R 10 ;-PO(OR 16 )OR 17 ;- 

PR 9 R^; -P + R 9 R 1 ^R 1 1 A-; -S + R 9 R 1 ^A-; and carbohydrate residue; and 
wherein the R 1 ^, R 1 ^, and R 16 alkyl; haloalkyl; cycloalkyl; 
polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
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alkylheterocyclylalkyl; alkylammoniumalkyl; aminocarbonylalkyl; 
alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether 
radicals optionally may have one or more carbons replaced by -O-; -NR 9 -; - 
N + R 9 R 10 A--; -S-; -SO-; -SO,-; -S + R 9 A-; -PR 9 -; -P + R 9 R 10 A*-; -P(0)R 9 -; 
phenylene; carbohydrate residue; amino acid residue; peptide residue; or 
polypeptide residue; and 

wherein R 16 and R 17 are independently selected from the group 
consisting of R 9 and M; and 

wherein M is a pharmaceutically acceptable cation; and 
wherein R 9 , R 10 , R“, R 12 , R w , and A' are as previously set forth above 
for the compounds of Formula I. 

More preferably, R s or R 6 has the formula -Ar-(Ry) t 
wherein: 

t is an integer from 0 to 5; 

Ar is selected from the group consisting of phenyl; thiophenyl; 
pyridyl; piperazinyl; piperonyl; pyrrolyl; naphthyl; furanyl; anthracenyl; 
quinolinyl; isoquinolinyl; quinoxalinyl; imidazolyl; pyrazolyl; oxazolyl; 
isoxazolyl; pyrimidinyl; thiazolyl; triazolyl; isothiazolyl; indolyl; 
benzoimidazolyl; benzoxazolyl; benzothiazolyl; and benzoisothiazolyl; and 
one or more R y are independently selected from the group consisting 
of halogen; -CN; -NO2; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocyclylalkyl; polyether; -OR 13 ; -NR 13 R 14 ; -SR 13 ; - 
S(0)R 13 ; -S02R 13 ; -SO3R 13 ; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; -C02R 13 ; - 
OM; -SO2OM; -S02NR 13 R 14 ; -C(0)NR 13 R 14 ; -C(0)0M; -COR 13 ; - 
NR 13 C(0)R 14 ; -NR ,3 C(0)NR ,4 R 15 ; -NR l3 C0 2 R 14 ; -0C(0)R 13 ; - 
0C(0)NR ,3 R 14 ; -NR ,3 SOR 14 ; -NR 13 SO,R 14 ; -NR ,3 SONR 14 R' 3 ; - 
NR i3 S0 2 NR 14 R 15 ; -P(0)R 13 R 14 ; -PR 13 R 14 ; -P + R 13 R 14 R 15 A'; - 
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P(OR 13 )OR 14 ; -S + R 13 R 14 A‘; and -N + R 13 R 14 R 15 A-; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R y radicals optionally 
5 may be further substituted with one or more radicals selected from the group 
consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclyl; -OR 7 ; -NR 7 R 8 ; -SR 7 ; -S(0)R 7 ; -S02R 7 ; -SO3R 7 ;- C02R 7 ; - 
CONR 7 R 8 ; -N + R 7 R 8 R 9 A-; -P(0)R 7 R 8 ; -PR 7 R 8 ; -P + R 7 R 8 R 9 A‘; and - 
10 P(0)(OR 7 )OR 8 ; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cyclo alk yl, 
alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R y radicals optionally 
may have one or more carbons replaced by -O-; -NR 7 -; -N + R 7 R 8 A'-; -S-; - 
15 SO-; -SO2-; -S R 7 A'-; -PR 7 -; -P(0)R 7 -; -P + R 7 R 8 A'-; or phenylene; and 
wherein R and R are independently selected from the group 
consisting of hydrogen; alkyl, alkenyl; alkynyl; aryl; and heterocyclyl; and 
wherein R* 3 , R* 4 , and R* 3 are independently selected from the 
group consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; 

20 alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminocarbonylalkyl; 
alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether; 
or 

•5 wherein R 13 and R 14 together with the nitrogen atom to which they 

are attached form a mono- or polycyclic heterocyclyl that is optionally 
substituted with one or more radicals selected from the group consisting of 
oxo, carboxy, and quaternary salts; or 

wherein R 14 and R 15 together with the nitrogen atom to which they 
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are attached form a cyclic ring; and 

wherein the R 1 ^, R 14 , and R 16 alkyl; haloalkyl; cycloalkyl; 
polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 

5 alkylheterocyclylalkyl; alkylammonium alkyl; aminocarbonylalkyl; 

alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether 
radicals optionally may be substituted with one or more radicals selected 
from the group consisting of halogen; -CN; sulfo; oxo; alkyl; haloalkyl; 
hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
10 heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR 16 ; -NR 9 R 10 ; -N + R 9 R 10 R W A'; -SR 16 ; -S(0)R 9 ; -S02R 9 ; 
-SO3R 16 ; -C02R 16 ; -CONR 9 R 10 ; -S02NR 9 R 10 ; -PO(OR 16 )OR 17 ; - 
PR^R 1 ®; -P + R 9 R 1 ^R 1 1 A-; -S + R 9 R 19 A-; and carbohydrate residue; and 
wherein the R 1 ^, R 14 , and R 16 alkyl; haloalkyl; cycloalkyl; 

15 polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminocarbonylalkyl; 
alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether 
radicals optionally may have one or more carbons replaced by -O-; -NR 9 -; - 
20 N + R 9 R 10 A -; -S-; -SO-; -S0 2 -; -S + R 9 A -; -PR 9 -; -P + R 9 R 10 A -; -P(0)R 9 -; 
phenylene; carbohydrate residue; amino acid residue; peptide residue; or 
polypeptide residue; and 

wherein R 1 and R 1 are independently selected from the group 

Q 

consisting of R and M; and 

25 wherein M is a pharmaceutically acceptable cation; and 

wherein R 9 , R 10 , R", R 12 , R w , and A” are as previously set forth above 
for the compounds of Formula I. 



Still more preferably, at least one of R 5 or R 6 has the formula (II) 
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(ID 



wherein R y and t are defined as above. 



5 In the various embodiments of the invention, the compounds of 

Formula I preferably satisfy at least one or more of the following additional 
conditions: 

(1) R 1 and R 2 are independently selected from the group consisting of 
hydrogen, alkyl and (C 3 ., 0 )cycloalkyl. Preferably, R 1 and R 2 are 

10 independently selected from the group consisting of hydrogen and (C,_ 
io)alkyl. More preferably, R 1 and R 2 are independently selected from the 
group consisting of (C M0 )alkyl. Still more preferably, R 1 and R 2 are 
independently selected from the group consisting of (C,_ 7 )alkyl. Still more 
preferably, R 1 and R 2 are independently selected from the group consisting 

15 of (C 2 ^)alkyl. Still more preferably, R 1 and R 2 are the same (C^alkyl. Still 
more preferably, R 1 and R 2 are each n-butyl; and/or 

(2) R 3 and R 4 are independently selected from the group consisting of 
hydrogen and -OR 9 wherein R 9 is defined as previously set forth above for 
the compounds of Formula I. Preferably, R 3 is hydrogen and R 4 is -OR 9 

20 Still more preferably, R 3 is hydrogen and R 4 is hydroxy. Still more 

preferably, the hydroxy group is in a syn relationship to the structure of 
Formula II; and/or 

(3) R 5 is phenyl substituted with a radical selected from the group 
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consisting of -OR 13 , -NR 13 R 14 , -NR 13 C(0)R 14 , -NR ,3 C(0)NR 14 R 13 , - 
NR 13 C02R 14 , -OC(0)R 13 , -0C(0)NR ,3 R 14 , -nr' 3 sor' 4 , -nr 13 so 2 r 14 , - 
NR 13 SONR' 4 R 15 , and -NR' 3 S0 2 NR ,4 R 13 wherein R 13 , R 14 and R 15 are as 
previously set forth above for the compounds of Formula I. Still more 
5 preferably, R s is phenyl substituted with -OR 13 or -NR 13 C(0)R 14 . Still more 
preferably, R 5 is phenyl substituted at the para or meta position with -OR 13 
wherein R 13 comprises a quaternary heterocyclyl, quaternary 
heterocyclylalkyl or alkylammoniumalkyl, or R 5 is phenyl substituted at the 
para or meta position with -NR 13 C(0)R 14 wherein R 13 is hydrogen and R' 4 
10 comprises a quaternary heterocyclyl, quaternary heterocyclylalkyl or 
alkylammoniumalkyl; and/or 

(4) R 6 is hydrogen; and/or 

(5) R N is selected from the group consisting of hydrogen, alkyl and 
aralkyl. Preferably, R N is selected from the group consisting of hydrogen, 

15 (Ci_io)alkyl and aryl(C 1 . 10 )alkyl. More preferably, R N is selected from the 
group consisting of hydrogen, methyl, ethyl and benzyl. Still more 
preferably, R N is hydrogen; and/or 

(6) R x is independently selected from the group consisting of -OR 13 , - 
NR I3 R 14 , -N*R 13 R 14 R 13 A\ and polyether. More preferably, R x is selected 

20 from the group consisting of -OR 13 and -NR 13 R 14 . Still more preferably, R x 
is selected from the group consisting of alkoxy, amino, alkyl amino and 
dialkylamino. Still more preferably, R x is selected from the group 
consisting of methoxy and dimethylamino; and/or 

(7) One or more R x are present at the 7-, 8- or 9-position of the benzo 
25 ring of the structure of Formula I. Preferably, said R x are present at the 7- 

and 9-positions of the benzo ring of the structure of Formula I. More 
preferably, R x is present at the 7-position of the benzo ring of the structure of 
Formula I; and/or 

(8) q is 1, 2 or 3. Preferably, q is 1 or 2, and more preferably q is 1; 
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and/or 

(9) t is 1 or 2. 

In still another embodiment of the invention, the compounds of 
Formula I satisfy at least one or more of the above-described conditions and 
5 R 5 comprises a carbohydrate residue. 

A more preferred class of compounds comprises those compounds of 
Formula I wherein: 

q is an integer from 1 to 4; 

1 2 

R and R are independently selected from the group consisting of 

10 hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; arylalkyl; alkoxyalkyl; 

alkoxyalkenyl; alkoxyalkynyl; alkylaryl; and (polyalkyl)aryl; or 
1 2 

R and R taken together with the carbon to which they are attached 

form C 3 -C 10 cycloalkyl or C 3 -C, 0 cycloalkenyl; and 
1 2 

wherein the R 1 and R alkyl; cycloalkyl; alkenyl; alkynyl; arylalkyl; 

15 alkoxyalkyl; alkoxyalkenyl; alkoxyalkynyl; alkylaryl; and (polyalkyl)aryl 

radicals optionally may be substituted with one or more radicals selected 

from the group consisting of -CN; halogen; oxo; -OR 9 ; -NR 9 R 10 ; - 

N + R 9 R 10 R W A’; -SR 9 ; -S + R 9 R'°A'; -PR 9 R 10 ; -P + R 9 R 10 R W A'; -S(0)R 9 ; - 

S02R 9 ; -SO3R 9 ; -CO2R 9 ; and -CONR 9 R 10 ; and 
1 2 

20 wherein the R and R alkyl; cycloalkyl; alkenyl; alkynyl; arylalkyl; 

alkoxyalkyl; alkoxyalkenyl; alkoxyalkynyl; alkylaryl; and (polyalkyl)aryl 
radicals optionally may have one or more carbons replaced by -O-; -NR 9 -; - 
N + R 9 R 10 A-; -S-; -SO-; -S0 2 -; -S + R 9 A"-; -PR 9 -; -P(0)R 9 -; -P + R 9 R 10 A--; 
or phenylene; and 

25 wherein R 9 , R* and R w are independently selected from the group 

consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; 
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carboxyalkyl; carboalkoxyalkyl; carboxyheterocyclyl; carboxyalkylamino; 
and acyl; and 

wherein A" is a pharmaceutically acceptable anion; and 

A 

Rr and R' 4 are independently selected from the group consisting of 
5 hydrogen; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; -OR 9 ; -NR 9 R*^; - 
SR 9 ; -S(0)R 9 ; -S02R 9 ; and -SO3R 9 ; or 

R 3 and R 4 together form =0; =NOR 9 ; =S; =NNR 9 R 10 ; =NR 9 ; or 
=CR**R 12 ; 

11 12 

wherein R and R are independently selected from the group 

10 consisting of hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; arylalkyl; carboxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cyanoalkyl; -OR 9 ; -NR 9 R 10 ; -SR 9 ; -S(0)R 9 ; -S02R 9 ; -SO3R 9 ; -C02R 9 ; 

and -CONR 9 R 10 ; or 
1112 

R and R together with the carbon atom to which they are 
15 attached form a cyclic ring; and 

wherein R 9 and R'°are as defined above; and 
R 3 and R^ are independently selected from the group consisting of 
hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; -OR 9 ; -SR 9 ; -S(0)R 9 ; -S02R 9 ; and -SO3R 9 ; 

20 wherein the R 3 and R^ alkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; and quaternary heterocyclyl radicals optionally may be 
substituted with one or more radicals independently selected from the group 
consisting of halogen; -CN; -NO2; oxo; alkyl; polyalkyl; haloalkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

25 arylalkyl; heterocyclylalkyl; polyether; -OR* 3 ; -NR* 3 R* 4 ; -SR* 3 ; - 

S(0)R* 3 ; -S02R* 3 ; -SO3R* 3 ; -NR 13 OR 14 ; -NR* 3 NR 14 R 15 ; -C02R* 3 ; - 
OM; -SO2OM; -S02NR 13 R 14 ; -C(0)NR 13 R* 4 ; -C(0)0M; -COR 13 ; - 
NR 13 C(0)R 14 ; -NR ,3 C(0)NR ,4 R 15 ; -NR 13 C0 2 R 14 ; -0C(0)R 13 ; - 
0C(0)NR 13 R 14 ; -NR ,3 SOR M ; -NR ,3 S0 2 R 14 ; -NR 13 SONR l4 R 15 ; - 
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NR 13 S0 2 NR ,4 R 15 ; -PR 13 R 14 ; -P(0)R 13 R 14 ; -P + R 13 R 14 R 15 A'; - 
P(OR 13 )OR 14 ; -S + R 13 R 14 A"; and -N + R 13 R 14 R 15 A‘; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 

5 heterocyclylalkyl, and polyether substituents of the R 5 and R 6 radicals 
optionally may be further substituted with one or more radicals selected 
from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclyl; -OR 7 ; -NR 7 R 8 ; -SR 7 ; -S(0)R 7 ; -S02R 7 ; -SO3R 7 - C02R 7 ; - 
10 CONR 7 R 8 ; -N + R 7 R 8 R 9 A-; -P(0)R 7 R 8 ; -PR 7 R 8 ; -P + R 7 R 8 R 9 A*; and - 
P(0)(0R 7 )0R 8 ; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R 5 and R 6 radicals 
15 optionally may have one or more carbons replaced by -O-; -NR 7 -; - 

N + R 7 R 8 A'-; -S-; -SO-; -SO2-; -S + R 7 A -; -PR 7 -; -P(0)R 7 -; -P + R 7 R 8 A -; or 
phenylene; and 

wherein R and R are independently selected from the group 
consisting of hydrogen and alkyl; and 

20 wherein R* 3 , R* 4 , and R* 3 are independently selected from the 

group consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; 

25 carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R 13 and R 14 together with the nitrogen atom to which they 
are attached form a mono- or polycyclic heterocyclyl that is optionally 
substituted with one or more radicals selected from the group consisting of 
oxo, carboxy, and quaternary salts; or 




WO 00/47568 



PCT/USO0/O25O3 



26 

wherein R 14 and R 1 ^ together with the nitrogen atom to which they 
are attached form a cyclic ring; and 

wherein the R 13 , R 14 , and R 15 alkyl; haloalkyl; cycloalkyl; 
polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

5 arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminocarbonylalkyl; 
alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether 
radicals optionally may be substituted with one or more radicals selected 
from the group consisting of halogen; -CN; sulfo; oxo; alkyl; sulfoalkyl; 

10 heterocyclyl; quaternary heterocyclyl; quaternary heterocyclylalkyl; 

carboxy; carboxyalkyl; guanidinyl; -OR 16 ; -NR 9 R 10 ; -N + R 9 R 10 R W A"; - 
SR 16 ; -S(0)R 9 ; -S02R 9 ; -SO3R 16 ; -C02R 16 ; -CONR 9 R 10 ; - 
S02NR 9 R 10 ; -PO(OR 16 )OR 17 ; -PR 9 R 10 ; -P + R 9 R 10 R U A-; -S + R 9 R 10 A' 

; and carbohydrate residue; and 

15 wherein the R 13 , R 14 , and R 13 alkyl; haloalkyl; cycloalkyl; 

polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminocarbonylalkyl; 
alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether 

20 radicals optionally may have one or more carbons replaced by -O-; -NR 9 -; - 
N + R 9 R 10 A--; -S-; -SO-; -S0 2 -; -S + R 9 A -; -PR 9 -; -P + R 9 R 10 A -; -P(0)R 9 -; 
phenylene; carbohydrate residue; amino acid residue; peptide residue; or 
polypeptide residue; and 

wherein R 10 and R are independently selected from the group 

Q 

25 consisting of R and M; and 

wherein M is a pharmaceutically acceptable cation; and 
wherein R 9 , R 10 , R u , R 12 , R w , and A” are as defined above; and 
R 14 is selected from the group consisting of hydrogen; alkyl; alkenyl; 
alkynyl; and aralkyl; and 
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one or more R x radicals are independently selected from the group 
consisting of hydrogen; halogen; -CN; -NO2; alkyl; cycloalkyl; polyalkyl; 
haloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; pojyether; acyloxy; -OR 13 ; -NR 13 R 14 ; -SR 13 ; -S(0)R 13 ; - 
5 S(0)2R 13 ; -S03R 13 ; -S + R 13 R 14 A-; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; - 

C02R 13 ; -OM; -SO2OM; -S02NR 13 R 14 ; -NR 14 C(0)R 13 ; -C(0)NR 13 R 14 ; 
-C(0)OM; -COR 13 ; -OR 18 ; -S(0)nNR 13 R 14 ; -NR 13 R 18 ; -NR 18 OR 14 ; - 
N+r 13 r 14 r 15 a -; -PR 13 R 14 ; -P(0)R 13 R 14 ; -P + R 13 R 14 R 15 A‘; amino 
acid residue; peptide acid residue; polypeptide acid residue; and 
10 carbohydrate acid residue; 

wherein the R x alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether, 
acyloxy radicals optionally may be further substituted with one or more 
radicals selected from the group consisting of halogen; -CN; oxo; -OR 16 ; - 
15 NR 9 R 10 ; -N + R 9 R 1 °R W A~; -SR 16 ; -S(0)R 9 ; -S02R 9 ; -SO3R 16 ; - 

C02R 16 ; -CONR 9 R 10 ; -S02NR 9 R 10 ; -PO(OR i 6 )OR 17 ; -PR 9 R 10 ; - 
P + R 9 R 1 ^^A’; -S + R 9 R 16 A'; and carbohydrate acid residue; and 

wherein the R x quaternary heterocyclyl radical optionally may be 
substituted with one or more radicals selected from the group consisting of 
20 halogen; -CN; -NO2; oxo; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; polyether; -OR 13 ; -NR 13 R 14 ; -SR 13 ; -S(0)R 13 ; - 
S02R 13 ; -S03R 13 ; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; -C02R 13 ; OM; - 
SO2OM; -S02NR 13 R 14 ; -C(0)NR 13 R 14 ; -C(0)0M; -COR 13 ; - 
25 P(0)R 13 R 14 ; -PR 13 R 14 ; -P + R 13 R 14 R 15 A‘; -P(OR 13 )OR 14 ; - 

S + R 13 R 14 A ; -N + R 13 R 14 R 1 ^A~; and carbohydrate acid residue; and 

wherein the R x radicals comprising carbon optionally may have one 
or more carbons replaced by -O-; -NR 13 -; -N + R 13 R 14 A -; -S-; -SO-; -SO2-; 
-S R 13 A -; -PR 13 -; -P(0)R 13 -; -PR 13 -; -P + R 13 R 14 A‘-; phenylene; amino 
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acid; peptide; polypeptide; carbohydrate; polyether, or polyalkyl; wherein 
said phenylene; amino acid; peptide; polypeptide; carbohydrate; and 

9 

polyalkyl optionally may have one or more carbons replaced by -O-; -NR -; 
-N + R 9 R 10 A'-; -S-; -SO-; -SO r ; -S + R 9 A-; -PR 9 -; -P + R 9 R 10 A-; or - 
5 P(0)R 9 -; and 

wherein R 18 is selected from the group consisting of alkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary -heterocyclyl; arylalkyl; 
heterocyclylalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; and 
heterocyclylalkoxycarbonyl; and 

10 wherein the R 18 alkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 

heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; 
arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl radicals optionally 
may be substituted with one or more radicals selected from the group 
consisting of halogen; -CN ; oxo; -OR 9 ; -NR 9 R^ 9 ; -N + R 9 R^ ^R^A ; -SR 9 ; 
1 5 -S(0)R 9 ; -S02R 9 ; -S03R 9 ; -C02R 9 ; -CONR 9 R 10 ; -SO2OM; - 

S02NR 9 R 10 ; -PR 9 R 10 ; -P(OR 13 )OR 14 ; -PO(OR 16 )OR 17 ; and -C(0)0M; 
and 

wherein R 9 , R 10 , R", R 12 , R 13 , R' 4 , R 15 , R 16 , R 17 , R w , A', and M are as 
defined above; or 

20 a pharmaceutically acceptable salt, solvate, or prodrug thereof. 

A class of compounds of interest comprises those compounds of 
Formula I wherein: 

q is an integer from 1 to 4; 

R 1 and R^ are independently selected from the group consisting of 
25 hydrogen; (C,-C 10 )alkyl; (C 3 -C I0 )cycloalkyl; (Q-C^alkenyl; (C 2 - 
C 10 )alkynyl; aryl(C,-C 10 )alkyl; (C r C,o)alkoxy(C,-C 10 )alkyl; (C,- 
C I0 )alkoxy(C 2 -C| 0 )alkenyl; (C r C, 0 )alkoxy(C 2 -C I0 )alkynyl; (C,-C, 0 )alkylaryl; 
and (polyalkyl)aryl; or 
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i 9 

R and R taken together with the carbon to which they are attached 
form (C 3 -C 10 )cycloalkyl; and 

wherein the R 1 and R 2 (C,-C I0 )alkyl; (C 3 -C 10 )cycloalkyl; (C 2 - 
C 10 )alkenyl; (C 2 -C,o)alkynyl; aryl(C,-C, 0 )alkyl; (CrC,o)alkoxy(Ci-C, 0 )alkyl; 

5 (C,-C 10 )alkoxy(C 2 -C 10 )alkenyl; (C,-C 10 )alkoxy(C 2 -C 10 )alkynyl; (C,- 

C, 0 )alkylaryl; and (polyalkyl)aryl radicals optionally may be substituted with 
one or more radicals selected from the group consisting of -CN; halogen; 
oxo; -OR 9 ; -NR 9 R 10 ; -N + R 9 R 10 R W A‘; -SR 9 ; -S+R^A'; -PR 9 R 10 ; - 
P + R 9 R 10 R w A'; -S(0)R 9 ; -S02R 9 ; -SO 3R 9 ; -CO2R 9 ; and -CONR 9 R 10 ; 

10 and 

wherein the R 1 and R 2 (C,-C, 0 )alkyl; (C 3 -C| 0 )cycloalkyl; (C 2 - 
C, 0 )alkenyl; (C 2 -C 10 )alkynyl; aryl(C r C,o)alkyl; (C 1 -C, 0 )alkoxy(C r C 10 )alkyl; 
(C |-C 10 )alkoxy(C 2 -C io)alkenyl; (C r C,o)alkoxy(C 2 -C 10 )alkynyl; (C,- 
C, 0 )alkylaryl; and (polyalkyl)aryl radicals optionally may have one or more 
15 carbons replaced by -O-; -NR 9 -; -N + R 9 R 10 A--; -S-; -SO-; -SO2-; -S + R 9 A~- 
; -PR 9 ; -P(0)R 9 -; -P + R 9 R 10 A"-; orphenylene; and 

wherein R 9 , R*®, and R w are independently selected from the group 
consisting of hydrogen; (C 1 -C ] o)alkyl; (C 3 -C l0 )cycloalkyl; (C 2 -Ci 0 )alkenyl; 
(C 2 -C, 0 )alkynyl; aryl; heterocyclyl; ammonium(C,-C 10 )alkyl; (C,- 
20 C, 0 )alkylammonium(C 1 -C 10 )alkyl; aryl(C 1 -C 10 )alkyl; heterocyclyl(C,- 
C 10 )alkyl; carboxy(Ci-C 10 )alkyl; carbo(C,-C| 0 )alkoxy(C,-C 10 )alkyl; 
carboxyheterocyclyl; carboxy(C,-C 10 )alkylamino; and acyl; and 
wherein A‘ is a pharmaceutically acceptable anion; and 
R 3 and R 4 are independently selected from the group consisting of 
25 hydrogen; (C , -Chalky 1; (C 2 -C, 0 )alkenyl; (C 2 -C, 0 )alkynyl; aryl; heterocyclyl; 

-OR 9 ; -NR 9 R 10 ; -SR 9 ; -S(0)R 9 ; -S02R 9 ; and -SO3R 9 ; or 

R 3 and R 4 together form =0; =NOR 9 ; =S; =NNR 9 R 10 ; =NR 9 ; or 
=CR U R 12 ; 

11 12 

wherein R and R are independently selected from the group 
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consisting of hydrogen; -CN; halogen; oxo; (C,-C )0 )alkyl; (C 2 -C, 0 )alkenyl; 
(C 2 -C 10 )alkynyl; aryl; heterocyclyl; aryl(C,-C 10 )alkyl; carboxy(C r C, 0 )alkyl; 
carbo(C r C 10 )alkoxy(C 1 -C 1 o)alkyl; (C 3 -C l0 )cycloalkyl; cyano(C,-C l0 )alkyl; - 
OR 9 ; -NR 9 R 10 ; -SR 9 ; -S(0)R 9 ; -SC>2R 9 ; -SO3R 9 ; -CO2R 9 ; and - 
5 CONR 9 R 10 ; or 

R 1 1 and R 13 together with the carbon atom to which they are 
attached form a cyclic ring; and 

wherein R 9 and R 10 are as defined above; and 

R 5 and R 6 are independently selected from the group consisting of 

10 hydrogen; (C,-C 10 )alkyl; (C 3 -C 10 )cycloalkyl; (C 2 -C, 0 )alkenyl; (C,- 

9 9 

C 10 )alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; -OR ; -SR ; - 
S(0)R 9 ; -SO2R 9 ; and -S03R 9 ; 

wherein the R 5 and R 6 (C,-C 10 )alkyl; (C 3 -C I0 )cycloalkyl; (C 2 - 
C, 0 )alkenyl; (C 2 -C, 0 )alkynyl; aryl; heterocyclyl; and quaternary heterocyclyl 
1 5 radicals optionally may be substituted with one or more radicals 

independently selected from the group consisting of halogen; -CN; -NO2; 
oxo; (C,-C, 0 )alkyl; polyalkyl; halo(C 1 -C 10 )alkyl; (C 3 -C 10 )cycloalkyl; (C 2 - 
C, 0 )alkenyl; (C 2 -C 10 )alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
aryl(C,-C l0 )alkyl; heterocyclyl(C 1 -C, 0 )alkyl; polyether, -OR 13 ; -NR 13 R 14 ; 
20 -SR 13 ; -S(0)R 13 ; -S02R 13 ; -SO3R 13 ; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; - 

C02R 13 ; -OM; -SO2OM; -S02NR 13 R 14 ; -C(0)NR 13 R 14 ; -C(0)OM; - 
COR 13 ; -NR 13 C(0)R 14 ; -NR ,3 C(0)NR ,4 R 1J ; -NR ,3 C0 2 R 14 ; -OC(0)R 13 ; - 
0C(0)NR 13 R 14 ; -NR ,3 SOR' 4 ; -NR 13 S0 2 R 14 ; -NR ,3 SONR ,4 R 15 ; - 
NR 13 S0 2 NR' 4 R 15 ; -P(0)R 13 R 14 ; -PR 13 R 14 ; -P + R 13 R 14 R 15 A’; - 
25 P(OR 13 )OR 14 ; -S + R 13 R 14 A'; and -N + R 13 R 14 R 15 A'; and 

wherein the (C,-C I0 )alkyl, polyalkyl, halo(C,-C 10 )alkyl, hydroxy(C,- 
C l0 )alkyl, (C 3 -Cio)cycloalkyl, (C 2 -C 10 )alkenyl, (C2-C 10 )alkynyl, aryl, 
heterocyclyl, quaternary heterocyclyl, aryl(C 1 -C (0 )alkyl, heterocyclyl(Ci- 
C t0 )alkyl, and polyether substituents of the R 5 and R 6 radicals optionally 
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may be further substituted with one or more radicals selected from the group 
consisting of -CN; halogen; hydroxy; oxo; (C r C, 0 )alkyl; (Cj-C I0 )cycloalkyl; 
(C 2 -C 10 )alkenyl; (C 2 -C 10 )alkynyl; aryl; heterocyclyl; aryl(C,-C I0 )alkyl; 
heterocyclyl(C r C I0 )alkyl; quaternary heterocyclyl; -OR 7 ; -NR 7 R 8 ; -SR 7 ; - 
5 S(0)R 7 ; -S02R 7 ; -S03R 7 ;- C02R 7 ; -CONR 7 R 8 ; -N + R 7 R 8 R 9 A-; - 

P(0)R 7 R 8 ; -PR 7 R 8 ; -P + r¥r 9 A'; and -P(0)(0R 7 )0R 8 ; and 

wherein the (C,-C I0 )alkyl, polyalkyl, halo(C,-C 10 )alkyl, hydroxy(C r 
C| 0 )alkyl, (C 3 -C 10 )cycloalkyl, (C 2 -C l0 )alkenyl, (C2-C 10 )alkynyl, aryl, 
heterocyclyl, quaternary heterocyclyl, aryl(C,-C, 0 )alkyl, heterocyclyl(C r 
10 C 10 )aikyl, and polyether substituents of the R 5 and R 6 radicals optionally 

may have one or more carbons replaced by -O-; -NR 7 -; -N + R 7 R 8 A -; -S-; - 
SO-; -SO2-; -S + R 7 A'-; -PR 7 -; -P(0)R 7 -; -P + R 7 R 8 A'-; or phenylene; and 
wherein R and R are independently selected from the group 
consisting of hydrogen and (C r C 10 )alkyl; and 
1 5 wherein R 1 3 , R 1 4 , and R 1 5 are independently selected from the 

group consisting of hydrogen; (C,-C, 0 )alkyl; halo(C,-C, 0 )alkyl; (C 3 - 
C, 0 )cycloalkyl; polyalkyl; (Q-C^alkenyl; (C 2 -C 10 )alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; aiyl(C,-C, 0 )alkyl; heterocyclyl(C r 
C 10 )alkyl; quaternary heterocyclyl(C 1 -C 10 )alkyl; (C,-C 10 )alkylaryl(C r 
20 C I0 )alkyl; (C 1 -C I0 )alkylheterocyclyl(C,-C I0 )alkyl; (C,- 

C lo )alkylammonium(C r C,o)alkyl; carboxy(C,-C 10 )alkylaminocarbonyl(C l - 
C| 0 )alkyl; and polyether; or 

wherein R 13 and R 14 together with the nitrogen atom to which they 
are attached form a mono- or polycyclic heterocyclyl that is optionally 
25 substituted with one or more radicals selected from the group consisting of 
oxo, carboxy, and quaternary salts; or 

wherein R^ 4 and R^ 3 together with the nitrogen atom to which they 
are attached form a cyclic ring; and 

wherein the R 13 , R 14 , and R 15 (C,-C 10 )alkyl; halo(C r C 10 )alkyl; (C r 
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C| 0 )cycloalkyl; polyalkyl; (C 2 -C 10 )alkenyl; (C 2 -C, 0 )alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; aryl(Ci-Ci 0 )alkyl; heterocyclyl(Cr 

C 10 )alkyl; quaternary heterocyclyl(C r C 10 )alkyl; (C,-C, 0 )alkylaryl (C,- 

C I0 )alkyl; (C r Cio)alkylheterocyclyl(C r C, 0 )alkyl; (C,- 

5 C 10 )alkylaxnmonium(C 1 -C I0 )alkyl; aminocarbonyl(Ci-C 10 )alkyl; (C,- 

C, 0 )alkylaminocaibonyl(C,-C I0 )alkyl; carboxy(C,-C 10 )alkylaminocarbonyl 

(C,-C 1Q )alkyl; and polyether radicals optionally may be substituted with one 

or more radicals selected from the group consisting of halogen; -CN; sulfo; 

oxo; (C,-C, 0 )alkyl; sulfo(C r C 10 )alkyl; heterocyclyl; quaternary heterocyclyl; 

10 quaternary heterocyclyl(C,-Ci 0 )alkyl; carboxy; carboxy(C,-C 10 )alkyl; 

guanidinyl; -OR 16 ; -NR 9 R 10 ; -N + R 9 R 10 R W A'; -SR 16 ; -S(0)R 9 ; -S02R 9 ; 

-SO3R 16 ; -C02R 16 ; -CONR 9 R 10 ; - -S02NR 9 R 10 ; -PO(OR 16 )OR 17 ; - 

PR 9 R^; -P + R 9 R 1 ^R 1 1 A-;-S + R 9 R 1 ®A-; and carbohydrate residue; and 

wherein the R 13 , R 14 , and R 15 (C,-C, 0 )alkyl; halo(C,-Ci 0 )alkyl; (C 3 - 

1 5 C 10 )cycloalkyl; polyalkyl; (C 2 -C 10 )alkenyl; (C 2 -C 10 )alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; aryl(C 1 -C 10 )alkyl; heterocyclyl(C,- 

Cio)alkyl; quaternary heterocyclyl(Ci-C, 0 )alkyl; (C,-C 10 )alkylaryl(C 1 - 

C, 0 )alkyl; (C I -C| 0 )alkylheterocyclyl(CrC I0 )alkyl; (C,- 

C 10 )alkylammonium(C,-C 10 )alkyl; aminocarbonyl(C,-C 10 )alkyl; (C,- 

20 C 10 )alkylaminocarbonyl(C,-C 10 )alkyl; carbox^C,- 

C 1 o)alkylaminocarbonyl(C,-C 10 )alkyl; and polyether radicals optionally may 

have one or more carbons replaced by -O-; -NR 9 -; -N + R 9 R 16 A -; -S-; -SO-; 

-S0 2 -; -S + R 9 A -; -PR 9 -; -P + R 9 R 10 A -; -P(0)R 9 -; phenylene; carbohydrate 

residue; amino acid residue; peptide residue; or polypeptide residue; and 
16 17 

25 wherein R and R are independently selected from the group 

o 

consisting of R and M; and 

wherein M is a pharmaceutically acceptable cation; and 

wherein R 9 , R 10 , R n , R 12 , R w , and A* are as defined above; and 

R 1 ^ is selected from the group consisting of hydrogen; (C|-C 10 )alkyl; 
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(C 2 -C 10 )alkenyl; (C 2 -C 10 )alkynyl; and aryl(C r C 10 )alkyl; and 

one or more R x radicals are independently selected from the group 
consisting of hydrogen; halogen; -CN; -NO2; (C r C !0 )alkyl; (C 3 - 
C l0 )cycloalkyl; polyalkyl; halo(C,-C I0 )alkyl; (C 2 -C, 0 )alkenyl; (Q- 
5 C, 0 )alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aryl(C,-C, 0 )alkyl; 
polyether; acyloxy; -OR 13 ; -NR 13 R 14 ; -SR 13 ; -S(0)R 13 ; -S(0)2R 13 ; - 
S03R 13 ; -S + R 13 R 14 A-; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; -C02R 13 ; -OM; - 
SO2OM; -S02NR 13 R 14 ; -NR 14 C(0)R 13 ; -C(0)NR 13 R 14 ; -C(0)OM; - 
COR 13 ; -OR 18 ; -S(0)nNR 13 R 14 ; -NR 13 R 18 ; -NR 18 OR 14 ; - 
10 N + R 13 R 14 R 15 A"; -PR 13 R 14 ; -P(0)R 13 R 14 ; -P + R 13 R 14 R 15 A'; amino 

acid residue; peptide acid residue; polypeptide acid residue; and 
carbohydrate acid residue; 

wherein the R x (C,-C 10 )alkyl; (C 3 -C 10 )cycloalkyl; polyalkyl; halo(C,- 
C, 0 )alkyl; hydroxy(C,-C 10 )alkyl; (C 2 -C 10 )alkenyl; (C 2 -C I0 )alkynyl; aryl; 

15 heterocyclyl; aryl(C,-C, 0 )alkyl; heterocyclyl(C,-C, 0 )alkyl; polyether, 

acyloxy radicals optionally may be further substituted with halogen; -CN; 
oxo; -OR 16 ; -NR 9 R 10 ; -N + R 9 R ! X R 12 A'; -SR 16 ; -S(0)R 9 ; -S02R 9 ; - 
SO3R 16 ; -CO2R 16 ; -CONR 9 R 10 ; -S02NR 9 R 10 ; -PO(OR 16 )OR 17 ; - 
PR 9 R 10 ; -P + R 9 R !1 R 12 A'; or -S + R 9 R 10 A"; and 
20 wherein the R x quaternary heterocyclyl radical optionally may be 

substituted with one or more radicals selected from the group consisting of 
halogen; -CN; -NO2; oxo; (C,-C 10 )alkyl; (C 3 -C 10 )cycloalkyl; polyalkyl; 
halo(C,-C l0 )alkyl; hydroxy(C,-C 10 )alkyl; (C 2 -C 10 )alkenyl; (C 2 -C 10 )alkynyl; 
aryl; heterocyclyl; aryl(C,-C I0 )alkyl; heterocyclyl(C r C 10 )alkyl; polyether; - 
25 OR 13 ; -NR 13 R 14 ; -SR 13 ; -S(0)R 13 ; -S02R 13 ; -S0 3 R 13 ; -NR 13 OR 14 ; - 

NR 13 NR 14 R 15 ; -C02R 13 ; -OM; -SO2OM; -S02NR 13 R 14 ; - 
C(0)NR 13 R 14 ; -C(0)0M; -COR 13 ; -P(0)R 13 R 14 ; -PR 13 R 14 ; - 
P + R 13 R 14 R 15 A'; -P(OR 13 )OR 14 ; -S + R 13 R 14 A'; and -N + R 13 R 14 R 15 A'; 
and 
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wherein the R x radicals comprising carbon optionally may have one 

or more carbons replaced by -O-; -NR 13 -; -N + R 13 R 14 A‘-; -S-; -SO-; -SO2-; 

-S + R 13 A'-; -PR 13 -; -P(0)R 13 -; -PR 13 -; -P + R 13 R 14 A*-; phenylene; amino 

acid residue; peptide residue; polypeptide residue; carbohydrate residue; 

5 polyether; or polyalkyl; wherein said phenylene; amino acid residue; peptide 

residue; polypeptide residue; carbohydrate residue; and polyalkyl optionally 

9 +9 10 

may have one or more carbons replaced by -O-; -NR -; -N R R A'-; -S-; - 
SO-; -S0 2 -; -S + R 9 A -; -PR 9 -; -P + R 9 R 10 A-; or -P(0)R 9 -; and 

1 g 

wherein R is selected from the group consisting of (C|-C, 0 )alkyl; 

10 heterocyclyl; quaternary heterocyclyl; aryl(C,-C 10 )alkyl; acyl; and aryl(C r 
Cio)alkoxycarbonyl; and 

wherein the R 18 (C 1 -C I0 )alkyl; heterocyclyl; quaternary heterocyclyl; 
aryl(C,-Cio)alkyl; acyl; and aryl(C,-C l0 )alkoxycarbonyl radicals optionally 
may be substituted with one or more radicals selected from the group 
15 consisting of halogen; -CN ; oxo; -OR 9 ; -NR^ 1 ®; -N^R^R 1 ^^A"; -SR 9 ; 

-S(0)R 9 ; -S02R 9 ; -SO3R 9 ; -C02R 9 ; -CONR 9 R 10 ; -SO2OM; - 
S02NR 9 R 10 ; -PR 9 R 10 ; -P(OR 13 )OR 14 ; -PO(OR 16 )OR 17 ; and -C(0)0M; 
and 

wherein R 9 , R 10 , R u , R 12 , R‘\ R 14 , R ,s , R 16 , R‘ 7 , R w , A', and M are as 
20 defined above; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; and 
provided that aryl is selected from the group consisting of optionally 
substituted phenyl, biphenyl and naphthyl; and 

provided that heterocyclyl is selected from the group consisting of 
25 optionally substituted heterocyclyl comprising a 5 to 10 membered ring and 
comprising one or more ring atoms that are heteroatoms selected from the 
group consisting of oxygen, nitrogen, sulfur and phosphorus. 



A class of compounds of particular interest comprises those 
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compounds of Formula I wherein: 

q is an integer from 1 to 4; 

1 2 

R and R are independently selected from the group consisting of 

hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 

5 tert-butyl, pentyl, hexyl, phenoxymethylene, phenoxyethylene, 

phenoxypropylene, pyridinyloxymethylene, pyridinyloxyethylene; 

methylpyridinyloxymethylene, methylpyridinyloxyethylene, 

pyrimidinyloxymethylene, and pyrimidinyloxyethylene; or 
1 2 

R and R taken together with the carbon to which they are attached 
10 form cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl; and 

R^ and R^ are independently selected from the group consisting of 
hydrogen, hydroxy, methyl, ethyl, phenyl, pyridinyl, amino, methylamino, 
dimethylamino, ethylamino and diethylamino; and 

R^ and R 6 are independently selected from the group consisting of 
1 5 hydrogen, phenyl, chlorophenyl, fluorophenyl, bromophenyl, iodophenyl, 
hydroxyphenyl, methoxyphenyl, ethoxyphenyl, methoxy(chlorophenyl), 
methoxy(fluorophenyl), methoxy(bromophenyl), methoxy(iodophenyl), 
ethoxy(chlorophenyl), ethoxy(fluorophenyl), ethoxy(bromophenyl), 
ethoxy(iodophenyl), nitrophenyl, aminophenyl, methylaminophenyl, 

20 dimethylaminophenyl, ethylaminophenyl, diethylaminophenyl, 
trimethylammoniumphenyl, triethylammoniumphenyl, 
trimethylammoniummethylcarbonylaminophenyl, 
triethylammoniummethylcarbonylaminophenyl, 
trimethylammoniumethylcarbonylaminophenyl, 

25 triethylammoniumethylcarbonylaminophenyl, 

trimethylammoniumpropylcarbonylaminophenyl, 

triethylammoniumpropylcarbonylaminophenyl, 

trimethylammoniumbutylcarbonylaminophenyl, 

triethylammoniumbutylcarbonylaminophenyl, methylcarbonylaminophenyl. 
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chloromethylcarbonylaminophenyl, fluoromethylcarbonylaminophenyl, 
bromomethylcarbonylaminophenyl, iodomethylcarbonylaminophenyl, 
ethylcarbonylamiriophenyl, chloroethylcarbonylaminophenyl, 
fluoroethylcarbonylaminophenyl, bromoethylcarbonylaminophenyl, 

5 iodoethylcarbonylaminophenyl, propylcarbonylaminophenyl, 

chloropropylcarbonylaminophenyl, fluoropropylcarbonylaminophenyl, 
bromopropylcarbonylaminophenyl, iodopropylcarbonylaminophenyl, 
butylcarbonylaminophenyl, chlorobutylcarbonylaminophenyl, 
fluorobutylcarbonylaminophenyl, bromobutylcarbonylaminophenyl, 

10 iodobutylcarbonylaminophenyl, 3,4-dioxymethylenephenyl, pyridinyl, 

methylpyridinyl, pyridinium, methylpyridinium, thienyl, chlorothienyl, 
fluorothienyl, bromothienyl, iodothienyl; methoxycarbonylphenyl, 
ethoxycarbonylphenyl, trimethylammoniumethoxyethoxyethoxyphenyl, 
triethylammoniumethoxyethoxyethoxyphenyl, 

15 chloroethoxyethoxyethoxyphenyl, fluoroethoxyethoxyethoxyphenyl, 

bromoethoxyethoxyethoxyphenyl, iodoethoxyethoxyethoxyphenyl, 
pyridiniumethoxyethoxyethoxyphenyl, 
piperazinyloxymethoxyethoxyethoxyphenyl, 
methylpiperazinyloxymethoxyethoxyethoxyphenyl, 

20 dimethylpiperazinyloxymethoxyethoxyethoxyphenyl, 
piperidinyloxymethoxyethoxyethoxyphenyl, 
methylpiperidinyloxymethoxyethoxyethoxyphenyl, and 
dimethylpiperidinyloxymethoxyethoxyethoxyphenyl; and 

R N is selected from the group consisting of hydrogen, methyl, ethyl, 
25 n-propyl, n-butyl, n-pentyl, n-hexyl and benzyl; and 

one or more R radicals are independently selected from the group 
consisting of hydroxy, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
tert-butyl, sec-butyl, methoxy, ethoxy, n-propoxy, isopropoxy, methylthio, 
methylsulfinyl, methylsulfonyl, ethylthio, ethylsulfinyl, ethylsulfonyl. 
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amino, hydroxyamino, methylamino, dimethylamino, ethylamino, 
diethylamino, trimethylammonium, triethylammonium, N-methyl-N- 
carboxymethyl-amino, N,N-dimethyl-N-carboxymethyl-ammonium, 
methylcaibonylamino, chloromethylcarbonylamino, 

5 fluoromethylcarbonylamino, bromomethylcarbonylamino, 

iodomethylcarbonylamino, ethylcarbonylamino, n-propylcarbonylamino, n- 
butylcarbonylamino, n-pentylcarbonylamino, n-hexylcarbonylamino, 
benzyloxycarbonylamino, aminoimidocarbonylamino, morpholinyl, N- 
methyl-morpholinium, azetidinyl, N-methyl-azetidinium, pyrrolidine, N- 
10 methyl-pyrrolidinium, piperazinyl, N-methylpiperazinyl, N,N’-dimethyl- 
piperazinium, piperidinyl, methylpiperidinyl, N-methyl-piperidinium, and 
thienyl; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof. 



A class of compounds of specific interest comprises those 

1 5 compounds of Formula I wherein: 

q is an integer from 1 to 4; 

1 2 

R and R are independently selected from the group consisting of 

hydrogen and (C 1 -C 10 )alkyl; or 
1 2 

R and R taken together with the carbon to which they are attached 
20 form (C 3 -C| 0 )cycloalkyl; and 

R J and R 4 are independently selected from the group consisting of 
hydrogen and hydroxy; and 

R~* is phenyl, wherein said phenyl is optionally substituted with one 
or more radicals independently selected from the group consisting of 
25 halogen; hydroxy; -NO2; (C,-C,o)alkyl; halo(C,-C, 0 )alkyl; aryl(C,-C I0 )alkyl; 

heterocyclyl(C,-C 10 )alkyl; polyether; -OR 1 ^; -NR 13 R 14 ; and -NR 13 C(0)R u ; 
and 

wherein R^, R^ 4 , and R^ are independently selected from the 
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group consisting of hydrogen; (C|-C, 0 )alkyl; halo(C|-C, 0 )alkyl; heterocyclyl; 
quaternary heterocyclyl; aryl(C,-Ci 0 )alkyl; heterocyclyl(C,-C IO )alkyl; 
quaternary heterocyclyl(Ci-C 10 )alkyl; (C,-C 10 )alkylheterocyclyl(Cr 
C 10 )alkyl; (C 1 -C| 0 )alkylammonium(C 1 -C 10 )alkyl; and polyether; or 
5 wherein the R^, R^, and R^ (C 1 -C 10 )alkyl; halo(Ci*C 10 )alkyl; 

heterocyclyl; quaternary heterocyclyl; aryl(Ci-C 10 )alkyl; heterocyclyl(Cr 
C, 0 )alkyl; quaternary heterocyclyl(C|-C, 0 )alkyl; (C,- 
C ,o)alkylheterocyclyl(C ! -C , 0 )alkyl; (C ! -C 10 )alkylaminonium(C ,-C, 0 )alkyl; 
and polyether radicals optionally may be substituted with one or more 
10 radicals selected from the group consisting of halogen; (C,-C I0 )alkyl; 

heterocyclyl; quaternary heterocyclyl; quaternary heterocyclyl(Ci-C, 0 )alkyl; 
carboxy; carboxy(C,-C 10 )alkyl; -OR^; -NR 9 R^; -N + R 9 R^R W A‘; and - 
CONR 9 R 10 ; and 

9 10 

wherein R and R are independently selected from the group 

15 consisting of hydrogen; (C t -C 10 )alkyl; heterocyclyl; ammonium(C,- 

C 10 )alkyl; (C r C,o)alkylammonium(C,-C 10 )alkyl; aryl(C r C, 0 )alkyl; 

heterocyclyl(C,-C, 0 )alkyl; carboxy(C,-C, 0 )alkyl; carbo(C 1 -C, 0 )alkoxy(C 1 - 

C 10 )alkyl; carboxyheterocyclyl; carboxy(C,-C 10 )alkylamino; and acyl; or 

wherein A" is a pharmaceutically acceptable anion; and 
11 12 

20 wherein R and R are independently selected from the group 

consisting of hydrogen; (C,-C 10 )alkyl; heterocyclyl; aryl(C,-C, 0 )alkyl; 

carboxy(Ci-C 10 )alkyl; and carbo(C r C, 0 )alkoxy(C,-C 10 )alkyl; or 
11 12 

R and R together with the carbon atom to which they are 
attached form a cyclic ring; and 

25 wherein R w and R 1 6 are as previously set forth above for the 

compounds of Formula I; and 

R 6 is hydrogen; and 
N 

R is selected from the group consisting of hydrogen; (C,-C, 0 )alkyl; 
and aryl(C,-Cio)alkyl; and 
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one or more R x radicals are independently selected from the group 
consisting of hydrogen; -NO2; (Ci-Cio)alkyl; halo(C,-C )0 )alkyl; -OR 13 ; - 
NR 13 R 14 ; 

wherein R 13 and R 14 are as defined above; or 
5 a pharmaceutically acceptable salt, solvate, or prodrug thereof; and 

provided that aryl is selected from the group consisting of optionally 
substituted phenyl, biphenyl and naphthyl; and 

provided that heterocyclyl is selected from the group consisting of 
optionally substituted heterocyclyl comprising a 5 to 10 membered ring and 
10 comprising one or more ring atoms that are heteroatoms selected from the 
group consisting of oxygen, nitrogen, sulfur and phosphorus. 



A class of compounds of high interest comprises those compounds of 
Formula I wherein: 

q is an integer from 1 to 4; 

15 R 1 and R^ are independently selected from the group consisting of 

ethyl and n-butyl; or 

R 1 and R^ taken together with the carbon to which they are attached 
form cyclopentyl; and 

one of R 3 and R 4 is hydrogen and the other of R 3 and R 4 is 
20 hydroxy; and 

R^ is selected from the group consisting of phenyl, hydroxyphenyl, 
methoxyphenyl, ethoxyphenyl, nitrophenyl, aminophenyl, 
methylaminophenyl, dimethylaminophenyl, ethylaminophenyl, 
diethylaminophenyl, trimethylammoniumphenyl, triethylammoniumphenyl, 
trimethylammoniummethylcarbonylaminophenyl, 
triethylammoniummethylcarbonylaminophenyl, 
trimethylammoniumethylcarbonylaminophenyl, 
triethylammoniumethylcarbonylaminophenyl. 



25 
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trimethylammoniumpropylcarbonylaminophenyl, 

triethylammoniumpropylcarbonylaminophenyl, 

trimethylammoniumbutylcarbonylaminophenyl, 

triethylammoniumbutylcaihonylaminophenyl, methylcarbonylaminophenyl, 
5 chloromethylcarbonylaminophenyl, fluoromethylcarbonylaminophenyl, 
bromomethylcarbonylaminophenyl, iodomethylcarbonylaminophenyl, 
ethylcarbonylaminophenyl, chloroethylcarbonylaminophenyl, 
fluoroethylcarbonylaminophenyl, bromoethylcarbonylaminophenyl, 
iodoethylcarbonylaminophenyl, propylcarbonylaminophenyl, 

10 chloropropylcarbonylaminophenyl, fluoropropylcafbonylaminophenyl, 
bromopropylcarbonylaminophenyl, iodopropylcarbonylaminophenyl, 
butylcarbonylaminophenyl, chlorobutylcarbonylaminophenyl, 
fluorobutylcarbonylaminophenyl, bromobutylcarbonylaminophenyl, 
iodobutylcarbonylaminophenyl, 

15 trimethylanunoniumethoxyethoxyethoxyphenyl, 

triethylammoniumethoxyethoxyethoxyphenyl, 

chloroethoxyethoxyethoxyphenyl, fluoroethoxyethoxyethoxyphenyl, 
bromoethoxyethoxyethoxyphenyl, iodoethoxyethoxyethoxyphenyl, and 
pyridiniumethoxyethoxyethoxyphenyl; and 
20 R 6 is hydrogen; 

is selected from the group consisting of hydrogen, methyl, ethyl, 
and benzyl; and 

one or more R x radicals are independently selected from the group 
consisting of hydroxy, methyl, ethyl, methoxy, ethoxy, amino, 

25 hydroxyamino, methylaxnino, dimethylamino, ethylamino, diethylamino, 

trimethylammonium, triethylammonium, N-methyl-N-carboxymethyl- 
amino, N,N-dimethyl-N-carboxymethyl-ammonium, methylcarbonylamino, 
chloromethylcarbonylamino, fluoromethylcarbonylamino, 
bromomethylcarbonylamino, iodomethylcarbonylamino. 
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ethylcarbonylamino, benzyloxycarbonylamino, and 
aminoimidocarbonylamino; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof. 

A subclass of compounds of high interest comprises those 
5 compounds of Formula I wherein: 
wherein: 
q is 1 or 2; 

i 9 

R and R are each independently alkyl; 

R is hydroxy; 

10 R 4 and R^ are hydrogen; 

R^ has the formula (II): 




wherein t is an integer from 0 to 5; 

one or more R^ are independently selected from the group consisting 
of hydrogen; halogen; -CN; -NO2; oxo; alkyl; polyalkyl; haloalkyl; 

15 hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR 13 ; -NR 13 R 14 ; - 
SR 13 ; -S(0)R 13 ; -S02R 13 ; -S03R 13 ; -NR 13 OR 14 ; -NR 13 NR 14 R 15 ; - 
C02R 13 ; -OM; -SO2OM; -S02NR 13 R 14 ; -C(0)NR 13 R 14 ; -C(0)OM; - 
COR 13 ; -NR l3 C(0)R 14 ; -NR 13 C(0)NR 14 R 15 ; -NR ,3 C0 2 R 14 ; -0C(0)R 13 ; - 
20 0C(0)NR ,3 R 14 ; -NR ,3 SOR 14 ; -NR 13 S0 2 R 14 ; -NR 13 SONR 14 R' 5 ; - 

NR 13 S0 2 NR ,4 R' 5 ; -P(0)R 13 R 14 ; -PR 13 R 14 ; -P + R 13 R 14 R 15 A'; - 
P(OR 13 )OR 14 ; -S + R 13 R 14 A"; and -N + R 13 R 14 R 15 A‘; and 
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wherein the alkyl, polyalkyl, haloalkyl, hydroxy alkyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R y radicals optionally 
may be further substituted with one or more radicals selected from the group 
5 consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclyl; -OR 7 ; -NR 7 R 8 ; -SR 7 ; -S(0)R 7 ; -SO2R ; -SO3R CO2R , - 
CONR 7 R 8 ; -N + R 7 R 8 R 9 A-; -P(0)R 7 R 8 ; -PR 7 R 8 ; -P + R 7 R 8 R 9 A‘; and - 
P(0)(0R 7 )0R 8 ; and 

1 0 wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 

alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 

heterocyclylalkyl, and polyether substituents of the R y radicals optionally 

7+78 

may have one or more carbons replaced by -O-; -NR -; -N R R A"-; -S-; - 
SO-; -SO2-; -S + R 7 A*-; -PR 7 -; -P(0)R 7 -; -P + R 7 R 8 A -; orphenylene; and 
15 wherein R 7 and R 8 are independently selected from the group 

consisting of hydrogen; alkyl, alkenyl; alkynyl; aryl; and heterocyclyl; and 
wherein R 13 , R 14 , and R 15 are independently selected from the 
group consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

20 heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 

alkylheterocyclylalkyl; alkylammoniumalkyl; aminocarbonylalkyl; 
alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether; 
or 

wherein R 13 and R 14 together with the nitrogen atom to which they 
25 are attached form a mono- or polycyclic heterocyclyl that is optionally 

substituted with one or more radicals selected from the group consisting of 
oxo, carboxy, and quaternary salts; or 

wherein R* 4 and R* 3 together with the nitrogen atom to which they 
are attached form a cyclic ring; and 
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wherein the R 1 ^, R 14 , and R 1 ^ alkyl; haloalkyl; cycloalkyl; 

polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 

alkylheterocyclylalkyl; alkylanunoniumalkyl; aminocarbonylalkyl; 

5 alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether 

radicals optionally may be substituted with one or more radicals selected 

from the group consisting of halogen; -CN; sulfo; oxo; alkyl; haloalkyl; 

hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 

heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

10 guanidinyl; -OR 16 ; -NR 9 R 10 ; -N + R 9 R 10 R W A'; -SR 16 ; -S(0)R 9 ; -S02R 9 ; 

-SO3R 16 ; -CO2R 16 ; -CONR 9 R 10 ; -S02NR 9 R 10 ; -PO(OR 16 )OR 17 ; - 

PR 9 R^; -P + R 9 R 1 ®R 11 A-; -S + R 9 R 19 A-; and carbohydrate residue; and 

wherein the R 1 ^, R 14 , and R 16 alkyl; haloalkyl; cycloalkyl; 

polyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

15 arylalkyl; heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 

alkylheterocyclylalkyl; alkylanunoniumalkyl; aminocarbonylalkyl; 

alkylaminocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether 

radicals optionally may have one or more carbons replaced by -O-; -NR 9 -; - 

n + r 9 r 10 A--; _ s _. _ SOs -S0 2 -; -S + R 9 A--; -PR 9 -; -P + R 9 R 10 A -; -P(0)R 9 -; 

20 phenylene; carbohydrate residue; amino acid residue; peptide residue; or 

polypeptide residue; and 

16 17 

wherein R AO and R are independently selected from the group 
0 

consisting of R and M; and 

wherein M is a pharmaceutically acceptable cation; and 
25 wherein R 9 , R 10 , R", R 12 , R w , and A' are as previously set forth above 

for the compounds of Formula I; and 

R 14 is selected from the group consisting of hydrogen; alkyl; and 
aralkyl; and 

one or more R radicals are independently selected from the group 
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consisting of alkoxy, alkylamino and dialkylamino; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof. 

A family of specific compounds of particular interest within Formula 
I consists of the following compounds: 

5 (4/?,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-2-methyl-5-(3- 

nitrophenyl)- 1 ,2-benzothiazepin-4-ol 1,1 -dioxide; 

(4R,5R )- 5 -(3 -aminopheny l)-3 ,3 -dibutyl-7 -(dimethyl amino)-2,3 ,4,5 -tetrahydro- 
2-methyl- 1 ,2-benzothiazepin-4-ol 1,1 -dioxide; 

10 5-chloro-A r -[3-[(4i?,5i?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydiro-4- 

hydroxy-2-methyl- 1 , 1 -dioxido- 1 ,2-benzothiazepin-5-yl]phenyl]pentanamide; 

5-[[3-[(4i?,5i?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4-hydroxy-2- 
methyl- 1 , 1 -dioxido-l, 2-ben2othiazepin-5-yl]phenyl]amino]-/'/,A r ,//-triethyl-5- 
oxo-pentanaminium trifluoroacetate; 

15 2-chloro-A^-[3-[(4i?,5i?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4- 

hydroxy-2-methyl- 1 , 1 -dioxido- 1 ,2-benzothiazepin-5-yl]phenyl]acetamide; 

2-[[3-[(47?,5i?)-3,3-dibutyl-7-(dimethylamino]-2,3,4,5-tetrahydro-4-hydroxy-2- 
methyl- 1 , 1 -dioxido- 1 ,2-benzothiazepin-5-yl]phenyl]amino]-//,jV,A/-triethyl-2- 
oxoethanaminium chloride; 

20 

(4J?,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-5-(4- 
methoxyphenyl)-2 -methyl- 1 ,2-benzothiazepin-4-ol 1 , 1 -dioxide; 
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(4/?,5,/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-5-(4- 
hydroxyphenyl)-2-methy 1- 1 ,2-benzothiazepin-4-ol 1 , 1 -dioxide; 

(4 J R,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-5-(4-(((2- 
iodoethyoxy)ethoxy)ethoxy)phenyl)-2-methyl-l ,2-benzothiazepin-4-ol 1,1- 
5 dioxide; 

l-[2-[2-[2-[4-[(4i?,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4- 
hydroxy-2 -methyl- 1,1 -dioxido-1 ,2-benzothiazepin-5- 
yl]phenoxy]ethoxy]ethoxy]ethyl]pyridinium; 

10 2-[2-[2-[4-[(47?,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4- 

hydroxy-2-methyl- 1 , 1 -dioxido-1 ,2-benzothiazepin-5- 
y ljphenoxy] ethoxy] ethoxy ] -N, N, N-tri ethyl ethanaminium iodide; 

(4J?,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-5-(3- 
methoxyphenyl)-2-methyl- 1 ,2-benzothiazepin-4-ol 1 , 1 -dioxide; 

15 

(47?,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-5-(3-nitrophenyl)- 
l,2-benzothiazepin-4-ol 1,1 -dioxide and (45,57?)-3,3-dibutyl-7- 
(dimethylaxnino)-2,3,4,5-tetrahydro-5-(3-nitrophenyl>- 1 ,2-benzothiazepin-4-ol 
1 , 1 -dioxide; 

20 (4/?,5i?)-5-(3-aminophenyl)-3,3-dibutyl-7-(dimethylammo)-2,3,4,5-tetrahydro- 

l,2-benzothiazepin-4-ol 1,1 -dioxide; 

5-bromo-jV-[3-[(4i?,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4- 
hydroxy- 1 , 1 -dioxido- 1 ,2-benzothiazepin-5-yl)phenyl]pentanamide; 
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5.[[3-[(4/? 5 5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4-hydroxy- 
1 , 1 -dioxido- 1 ,2-benzothiazepin-5-yl]phenyl]amino]-MMN-triethyl-5-oxo- 1 - 

pentanaminium trifluoro acetate; 

(4i?,5i?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-5-phenyl-l,2- 

5 benzothiazepin-4-ol 1,1 -dioxide; 

(4i?,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-5-(4- 

methoxyphenyl)- 1 ,2-benzothiazepin-4-ol 1,1 -dioxide; 

(4i?,5i?)-3,3-dibutyl-7-(dimethylaniino)-2,3,4,5-tetrahydro-5-(4- 
hydroxyphenyl)- 1 ,2-benzothiazepin-4-ol 1 , 1 -dioxide; 

10 2-[2- [2- [4-[(4/?,5i?)-3 ,3 -dibutyl-7- (dimethylamino)-2,3,4,5-tetrahydro-4- 

hydroxy-1 , 1 -dioxido- 1 ,2-benzotMazepm-5-yl]phenoxy]ethoxy]ethoxy]-AWjV- 
triethylethanaminium iodide; 

(4/?,5/?)-3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-5-(3-nitrophenyl)-2- 
15 (phenylmethyl>l ,2-benzothiazepin-4-ol 1,1-dioxide; 

(4/?,5i?)-3,3-dibutyl-7-(dimethylamino)-5-[3-(ethylamino)phenyl]-2,3,4,5- 
tetrahydro-2-(phenylmethyl)-l ,2-benzothiazepin-4-ol 1 , 1 -dioxide; 

(4^,5i?)-3 ,3-dibutyl-7-(dimethy lamino)-2,3 ,4,5 -tetrahydro-5-(4- 
methoxyphenyl)-2-(phenylmethyl)-l,2-benzothiazepin-4-ol 1,1-dioxide; and 

20 (47?,57?)-7-dimethylamino)-2-ethyl-4,5-dihydro-5-(4-methoxyphenyl)- 

spiro[l,2-benzothiazepine-3(2H),l'-cyclopentan]-4-ol 1,1 -dioxide; and 




